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MT'SoT, U^^^y^WtlBrSH^cDM^ jg]»§^4 B~6 B^cO^O^ 
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m mm v<?-vi*- v tnim&mtwio 
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imm$.<omm 
umm i ] 

u^-^A-y^/nt^wkiaoMJi:, jama 4 b~6 BS?©7£*od mmftm^m 

i\MOM£LW7 5 0 o CiX±Tfe§m^O^«fb^^#ffi$^^^tc, itufBU^A- 
>y ^ ;WS^r^{b^^M^-r 5 c i: fc: «}; o ft S c its MflSffP U ^ * A 

T, 

[IHSOT3] 
[ft^ 4 ] 

[fisftiM 5 ] 

U ^ ^ A zl3Mt?fi©iE«ig1Ml £ Lti^S*iS*» U ^ A^ >y ^r;l/*«{b»©«3fi 
U^^A^-y^;WI^{b^cDOT^, «4 B~6 Bl(Clt§7ci^oT, MbB 

[#geJi<Di¥ffi&M] 

[0 0 0 1] 
[0 0 0 2] 

^(Personal Digital Assistants, PDA), SMIffB©^ 
[0 0 0 3] 

eft 6 U^tf A:i&«H&teJB^3IE«}g!ftKi: bt, U ^AM^M^itWWil 
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[0 0 0 4] 

oCD^a^M^^t-^/c^^, L i M 0 2 (M«, N iX«N iR^cDftiliaJ^± 

[0 0 0 5] 
[43f^iK 1 ] 

2002-260660 #&$B 
[0 0 0 6] 

imnmm i^zst-rz mm 

[0 0 0 7] 

tt^<D>^i?Vkmtm (V 2 0 5 ) ©MjS#6 9 0"Cfc<gV^46TfeSCfc^ 
[0 0 0 8] 

S^J:D^<-T§ (M*.t£* 7 0 0~8 0 0°C) £, MK^OM^Miffiittl 

mte'*i-wj*(DMkyn*&&v 2 o 5 ) ^v^^i^-y^-^m^mimmmxmm^ 

[0 0 0 9] 
[0 0 l 0] 
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vi±-v^}vm&Mitw*m%z£tf-e%z>zLt*:£imLrc 0 fit, 5^ 
[001 1 ] 

b~6 BM(Dftm<D5-*>, mttm<Dmm<Dm&tf 1 5 o'cu^^^m^ftm^it 

[0 0 12] 

fit, *%BJ3©3l-cD-Mt2\ U^^A-^m^OMffi^M^LTfflt/^MfiifliU 
~6 BfiSjOTcSfS©^ BtlB^cDM^cDM^ 7 5 0 rW±T?«&*ffije©7U*©lMt: 

Co 0 1 3] 

ig4B~6 B&fcH-rSTnlR-Cfc^T, MIS7C^O^{t^cDM^7 5 O'CJiUlTfeS 
[0 0 14] 

^>y^;l/*ti^t^M&c#ftLTV^ ilffi^4 B~6 Bfi^©7cJ|5t»^|B7c3|SOttffc» 
5 o°cJ^±T$)§^(D{b^^: r^Effp^j fc"¥^o —7^ ttjS»©y*"> 

MM^mim t (ommmm < * § fc^s. 

[0 0 15] 

[fgH^^MOffmi] 

[ l ] OTWU A - >y ^MitelMfcfMfttf 
. Ji#1^4 B~6 Bj&©7Gifc©-5^ MBB^©IWfc1*F©l«j£tf7 5 om^SiS 

( a ) #38nB©sTOifP u ^ * a - >y trjvm&wumttm^z Mm 

ilS^JStt^lftfkttlfcJtttLT, U^ t >A-«y^r;HI^{t:^^Mtt^<^S5j\ * 
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[0 0 16] 

mmmm ^^Kmum*. trjm&mivtottm^rc vt-v a 

[0 0 17] 
[0 0 18] 

LfrL&tfS, coJ:5SM«iI^5i:, ^fP^i: LT£?»Mgt 4 B~6 Bfi£ 

mm™ *mt&2>rMc^ i o o c c^±coumism^nv /^^A<bi=r^» 

^Ln^n5i^»v 2 o 5 6 9 0°C) »lt'Jf ^A-7^;l/^ 

MSB^M^fe!), U^A--y^;Wfi^Hb»3$'\i:rSMLT N U^A 

§o -7?T\ Ji83£4 B 

~6 BM7tm<DW\m}~e$>2>, T i O 2 (Bju£ : 1 8 4 3°C) , Z r O 2 (M& 
: 2 7 1 5 °C) , H f O 2 (B6jS :2758°C), Nb 2 0 5 (M&M. : 1 4 8 5 °C) , T 
a 2 0 5 : 1 8 7 2 °C) , C r 2 0 3 (ifeiS : 2300 °C) . Mo0 3 (gjuS = 7 

9 5°o , wo 3 (ms^ : 1 4 1 3°o it, ^ft^nm>&tf-\-ft\z-M<,, ±mv z o 5 <D 

[0 0 19] 

d <Dtzb£>, *mma$^Tiz, mmm4 b~6 b^^ho?-^ M27^<DiHb^cDii 

46, ^{b^OS^AW 5 0°CJ^_hcDtcD^V^n«\ M^fP^M^U^^A-^^rMI 
[0 0 2 0] 

[0 0 2 1] 

fkttO^ffit, /^i^AJ^M#^4 B~6 B$OTlH (T U Zr. Hf, Nb. T 
a, Cr, Mo, StfW) Ofb^^ffi^-Sfctt^ C n*«6fi8"T S £ «t o TSi3S2 
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(B) V^A=.y^r^^m<m 
^^t^lftitSSo V*Vl±—v*)]/&&mtmk.\sT\,Z,m%-&. a-NaFe 

o z mmm<ommm*m'*%. l i n i o 2 oj:^'jffA-^;nmw» 

£ LV\, J|{*Wfcffl/£i: LTtt, tfijx.te\ LiNi0 2 , LiNi 2 0 4 3F*:WS d i: 
^T-f§„ dOifi^, U^A^-y^^gEft^te, N i ^^i6S+>-^ \~<D— g[3^N i 

t5o S&fc, N i ■y-'T hO— SB*N 1 W^OTCJRTyBSl^SCfcK^oT, D S C (D 
ifferential Scanning Calorimetry: ^M^ffif&MJ 

[0 0 2 2] 

N i tf&tbZV'T hO-»N i ^OJcHTB^-T^^Os Mtc^ (OT, W&Ttmt 
^IB-TS) fcLTtt, tfljxte", A 1 , Tu V, Mn, Co, Li, C u, Zn, Mg, 
Ga, Z r WW6n*o N i-9-^htt2aU±Ofl&7tjH"Z?lie5$nTV^TfcJ; 

l\0SL<HAU TU Co, Li, Mg, G a, MnAW^n, ^HfSKti 
A 1 , T i , Co, MnW5tl5„ N i tcJUO— SB* A K T i , Co, MnTf^ 
tSCttJ;^ -9-^^;b#tt, ^1403fe#5!&S*^#<«:So 
[0 0 2 3] 

mmm^ * DNi^b *«ifrrs*a\ ^otij^teiistN i tuuso 2 . 5 ^%w± 

, L < te 5 ^e;v%w±-e& D , I«Ni tcIRO 5 0 t;V%«T> iff* L < 3 o ^ 

& 0 , ffS tmmic LfcH'&O^fitffgT LT L £ ? H^feSo 
[0 0 2 4] 

^, ±IBO,ffl^tc45V>T, '>SOge^a^O^J:b14^-3TV>Tfc«J:V> < , Sfc, W 
hO-SP*^IS^>ny>7ClR*Cfllg|$nTV^Tfc«J;v>o 

mxitN i h^c osa t m^o7c^-esgi^nsfk'&#i-efesc:i:*wsbv>„ 

[0 0 2 5] 

L i a N i x C o Y M z 0 2 — /3 F /3 Cl 

) 

-JKiS (1) ate, TOrtT-O^OTO^tC^O^ft-rS^-efeD, ate, IfO 
ISLt, »SL<B0. 3JW±, £D»f;L<<te0. 9 5Ja±-?fctK —7^ ii# 1 . 

t, »*L<iii. 0 doigH^-rnte, i§iam,oo, hdjMl 

tca^O. 9 5J^±i:-rnte, gffifc-9--r^;V#ttO/^V^^J;»)S»tc^cnSo 
[0 0 2 6] 

Xte, 0. l£Lk, »IL<tt0. 5W±, £t>$?£L<te0. 7&L±X*&K>, — 7a, 1 
OT, fc?i:L<teO. 9Wm5. CO|i5H^-rtlte, M^^<«fe^O^, 

So Mo^Ste, Xtt l tciS^c tftWSL^^'i'^;l/#Kf 

[0 0 2 7] 

Yte, 0J^±, ff$t<tt0. 0 <£D£?f;L<teO. lJJLL-efctK —7a, 0. 

ffSKSO. 4JXT, £D$?£L<te0. 3J-XTT'fe3 0 dOSBHfcfftfcftf- 

Zte, 0W±, fc?i£L<te0. 0 1JW±, £D$?l;L<te0. lJ^JiTfeD, — 0. 
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»IL<IiO. 2OT, J:D»^L<«0. 0 COttHfc-rnaT 
[0 0 2 8] 

^, ±m<Dx, y, z&i, o. 9^x+y + z^i. i ©KKSfciitfc-rat, anti. ot 

/Hi, 0W±, »$KH0. 0 1W±t*$^ 0. 5ttT, ffSKtiO. 1« 

[0 0 2 9] 

M&i, Li, Mg, Ca, Sr, Cu, Zn, Al, Ga, Ti, Zr, V, Nb, Ta 
, Cr, Mo, W, Mn. RXf F e £31{i*nS'>& < £ fc 1 O^fe^o M£r 

SCfc^-eSS^^JCftSo £?£L<Ui, M£rL i, Mg, A 1, Ga, Ti, Nb, C 
r. Mo, Mn, RXf F e nS^ft < fc 1 Ofct S £ fcT?feS» C 

"T, lHWtfeX^LWV^^djpJjwiJ^feSo *6t»*L<t4* M£rMn, Mg, A 
1, G a fcfe^-fnjb^ 1 -D£?%ZtTJ$>Z>o iin^TtitiliWt^Af I 
W^STfeS, f3K:&?3; Ll^cDti, M*A U MnttSiliT'feSo Al, Mnli 

[0 0 3 0] 

*^TfflV^§U^^A-^^;HI-a-^MC>J;tOT««, jllfO. OlmZ/gfiU:, 
!?*L<ttO. lmVgtti, £D$?i;L<&iO. 3mVgtt±t'fet), SfefflHtl 

S, ^taETf03flB»*Wtt^SKk'rS C i: & * < J±OT3«OM^i BET^a 

[0 0 3 1 ] 

VT-Vl^-v'rMM.&Wiimwmm, ftMftm (2 5°C/5 0%RH) Jcfcv^Til^ 

T»%>Z> 0 ■€-LTC<DZl^e : ?0¥^2^Mti, ilfgO. 1 £F£ L< ti 0 . 2 

(tmWl, J5t!fSL<liO. 3 fimJCU:^ Jftfc#£L<fc*0. 5fimW±ffe*), I 
f 3 0 0 |imWT, £?i;L<&i 1 0 0 mJ^T, 2 L <« 5 0 (imttT, H&£? 

SL<B2 0(iinWTm. ¥±^2Mitl*±fBIBHfrnti, H^W^A^b^ 

(C) 8&fttfe!©BI[J&# 7 5 0°CW±il^§jSI^4 B~6B« MMIBTC^O'fb^ 

m\kM(DM&&7 5 0°Cm:£&£Ml$i^4 B~6 Bj^TU^i; LTti, Ti, Zr, Hf 
, Nb, Ta, Cr, Mo, &tfW^f(ff>^o feT, *%^»C*5V^Ttt, Ti, Z 
r, Hf, Nb, Ta, Cr, Mo, RZfW<D^-ftl^<Dftm<Dit^^:B tfoW& t LT 

T Ht&Wj<D'J>te< fct^ftiWi^ctAWSK, Nbffc^&tf/XliT Mb 
, N i t^4f^«MLW<, Nbffr&to&tfT Hb&t&tWu mcN i tSS* 
[0 0 3 2] 

Nbfb^ti, ^fcMPS&sn&V'fc©©. ^SL^Wi, ^Hb-*7\ 
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*s j; %/ a. v m?m=-^ s & § d mitn*'pi& < 1 1 — -D^m ^ « c t t& s 0 

iineNbft-&»i, 3TrM1£?M (2 5 o C/50%RH) 7?@H#7?fe£o 
[0 0 3 3] 

C n SWWi: LTffli^ N b ft^O* T\ £0fc?£L^cDW:, U 7^ A^y 
•a-BJ^^o— iSW^^MS'PfeS 8 o o °C «fc 0 fciBjiSiSfetiiWSKaa^ittv^ yffc-*- 

[0 0 3 4] 

t ifb-g-^Wu ^cSijRSti^n&v-'feoo, SHbT^v, ^y-fbT^v, ±&fb7^>\ H 

2 5 °C/ 5 0 % R H) T-ISI{*T-fe?>o 
[0 0 3 5] 

H¥S£8 0 0°C£I9 fel»j&X«#fl¥?&g;M£l/\ ffl^^v, *<b?-*>. ^b^^v, 
[0 0 3 6] 

±IBT ifb^otn?*,, iftrSf^^cDMf^u^^A-y^Mfi^-^b^icD^tt^ 

{b^^OTfgffp^^i-tc^^Si^^i*, ifSfk^O-^jmi^ /h^tttitif/hSv^ 
*Sfc?gLV^\ ilfff&O. 0 1 ^mW±fc*«o 
(D) D ^ * A - ^;b^g!fb«KDOOTfc«ffli«^*#fi^-&S 77 J* 

^mmmmmm v*-vi*=. >y y;i/«^»{fci|*©ai3B0j& i± % ^7/,- >y ^ 

*Si^lHk^<DOT»fPW£i 0^81^4 B~6 B&rc3R®5^1£{b^©H4;&tf 7 5 otJW 
±i:^^J;5^7c:^^b-a-^) ^??i££«o 

[0 0 3 7] 

cost, vrv2*-v*>\<tiL&mitmztt?zBMmw(D&i'etit. mno. ooiwt% 

W±s $?£L<«0. 0 1wt%KJ:> £D£?£L<«0. 0 5 w t %£Lh\ 1fi:Jf*L 

< ao. i w t %j^±tt«o coiBHfc-rnar. issiaBs&Tfcfcw-s, «t'jf^ 

A- ^^^^{b^tOSJS^M^TOJ-e^^o —73, 'Jf7A^7-!r;H^itt 
t^1-§ff#S©fiJ-&B, ill* 2 0 w t »$L<lil 0 w t cfe D^fS 

L<«5wt %«T, WKSf * L<!i3wt b<(ilwt %JXTT?»5 

[0 0 3 8] 

#Jft# U ^ A- >y y ; Wfi^Bfif k^ffi K 3P» W \c L J3- WfP « "C f? & ^ 
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0. 5ttT, »SKI40. 1 OTT'SSo 

</^\ lHWta^ ±IHtfi[@J±tt^ MO. 0 0 l«±t45. 
[0 0 3 9] 

v^vi±-v^jvm&mmmttmmic{mmm*&tez&zijmii its, w^ar, 

(D - l ) M&fe 
[0 0 4 0] 

«Ett*j«-pfcs, mmm4 b~6 b^^©^ -^^{^014^7 5 o°cw±fc&s<fc5 

7 5 0 o CJ^±t^SJ;'5^:7t^CD'fb^C>mrSX«^tS{ffii: LT 

011*. ^k^^-y^^^^x^^^-yr/c^t-^yyvi/^ gfl^^fciS 

[0 0 4 1 ] 
[0 0 4 2] 

^ffPW^"J?fe«llW^4 B~6 BSot*© 

*>-*>mitiM(DM&tf7 5 o°cj^J:t^sj;^^75^(o{k^^w^ns^x«^M 
Mftwft^as^^^s, ^^4 b~6 Bmnm<D5?>mit®}<Dm&tf7 5 o°c 

(D-2) SfcSffi 

^^i:^, SfffioWWt'Jf^^-'y^/l'imWf (UK*) i:^rm^^ 
ITS c tick U f ^i»-v^;l/«m»OttfSffittf»tm*#ftSti57SiS? 

(D-3) SWBfcfc 

£ £ (c «fc 0 , fit fp M £r U ^ «> A - >y ^ mm * £ * V ^ 0 

Mffl&Wu IMT^5)iIS4 B~6 B^7t^(D5^^{k^OS^^7 5 0°CJ^±i: 
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[0 0 4 3] 

w<D\mmn cmmm4 b~6 BS57n*o5^»fb«ioffli^7 5 o -cm: 

4 b~6 BMfcm<Do%Wt{tm<om&i$7 5 ov\x±trj:%£5teKmcDit&<w*mcm 

(E) « 

SSS4B-6 Bj^^©a*.^fb%«^7 5 0 0 CU±i:^SJ;o^7r^O^^^U 

mz&tEZ 5 KHZ,, CCt, MTOcD^^k^i:^, Ti, Z 
r, Hf, Nb, Ta, Cr, M o , RXfVJ B~6 B^TC^oa "felWfcftOlBI 

[0 0 4 4] 

MtftZm-StftoZa d<D«J;-5*m^e.> W«^-e^S/ii^4 B~6 
■6iSlfb1»Offl^^7 5 0 o CJ^±t^Sj;a^^CD{t^i;bTNbft^X«T i ffc-& 

[0 0 4 5] 

0!i*.if, n i ho— gpj&c oxba i -ew&rzm&icte. m&mtf^&EVT-v 

CL i o 2 Ni G 4 Mn 0 4 ] O z<DMtf£V&Zm&te. V <> v >r MM^m 
imcD^ms 0 0°CTff 5/ci6, jg!$§^4 B~6 B»Oft^fti:(DMtt, 9 00 
tJGTFTffd c 4: IA\, ^xEO^SSM^fefflv^fcffifig (LiNi Q 8 2 C o 0 

i 5 A 1 o. 0 3 0 2 ) tfe^m 7 8 0TOWg fcfc*H&te^*MS 
TW6tf>£?Sg) -?&%tm%-Zft%rc&b, 7 8 0°COTT-j§I^4 B~6 BM^MODit 

[0 0 4 6] 

s/c, &m&m*&*Mm&4 b~6 B*7n*©5"6ift{b«j<oiBijs* < 7 5 ot« 

nr^is^ (1 4 8 5°o *v cn*jg»K:#«u iwfc^*:/voi/4:rs 8 
0 o°cj^T<h^?.rc46, rM^^fflv^T^{b^^-yyVi/-eu^^A->y^r;WI^Mo 
il^ffllttiH U^*A-v*;l/»&iMM*l (LiNi 0 . 82 Co 0 . 1 5 A 1 o 
O 3 0 2 ) t^^TllSWe^5 5 0 0-7 8 0°CTM^T^Tfe'Jf 
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#§ci;^{c^§ 0 {IU 5 0 0 , CJWTt?fci^llB**^nif*«SacSJS«Jt«ri:#*6n 

So 

[0 0 4 7] 

4 0 0 *CW±, »S U < it 5 0 0 °CJ^±, J:0!tf$L<(i6 5 6 TCW±Tfc D , - 
mmcit 8 5 0 °CJ^T, »S L < it 7 8 0 1CJWT, iO»$L<l±7 5 0 °CJ^TTfe§ 0 

n-D-D, mMmwm^v^v^-v^jm&MimmwwmizBffiztiz ±3 

[0 0 4 8] 

^ffP**Sft-?&3M81*4 B~6 B»l7C3R©5"5ilfk«JOlBua^7 5 0 °CM±£ &3 J; ? & 
[0 0 4 9] 

t§ 0 o^d, mmm%-?&zmmm4 b~6 B&^iii©5^ii{b^©iiua;&< 

[0 0 5 0] 

fe«ttf«SJsK*fr5X'!r-;l/t«:tt# , r*o ^SD, 1 00gX^-;V©j;9^iIl/^ 
5 0 0 °CT 2 B$|WgfiT?aF€f U 1kg r> &m^it 5 0 0 °CT 6 

[0 0 5 1] 

SP.tC^|fpW^T?feSMW^4 B~6 B^75^0d^mfb^cDl$^7 5 0t:W±fc£S 

«fc 5 ^^ofb^ i:uf^7 trfr&eimityB t <omm^7 ? n<omwmmt, 
zmmm4 b~6 Bj^iiicD^^c&w-rso m%.&. b~6 B^Ttntcofk 

fcTtf 3 £ £ 3 cfc a fc:&S <DT\ W.<k=.*'7)/}]/&m ^jfiSS? U v trfr 

#w±, iDHfiL<ai«±fPt iint7 2«fhjwt^ »$b<ai 2^ 

SWT, £ 9 L < « 6 B»XT fctSCfctfTfifSieKftSo 
[0 0 5 2] 

vfr>V&'SWHm£.mmm4 B~6 B«7U*0{b-&Wi:0SJS^^|g-rs*^*Hi, 

[0 0 5 3] 

W± (B) ~ (E) l^tMffiOm^lT, #?8W©^TOfi&l>^*A-'y^;W!g'& 
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feSm^OTC* (Ti, Z r, H f , N b, T a. Cr, Mo, RtfW) OiftfttfejXteffi 
[0 0 5 4] 

too, mssosft<k^^ffi^ifi^^A^ffi^ntf*^o^{±+^Jc%fli$nSo 

LT, #^©&||J&+#fcf8#2ft5*:i&k:, y^A^y^l/^i^t^^r^ 
ffptmotfj^ (w t %) ^±HB (D) Lfd^OlBHfcTSC 
[0 0 5 5] 

flgfW *W Ti, Z r , Hf, N b , Ta, C r , Mo, J&ZfW <D'J>%: < £ £> 1 0©7CJR 

M^fficDTC^tli^L/c^^f^^^^o ifflttWTi, Zr, Hf, Nb, 

Ta, Cr, Mo, RZfW<D&1&< £ & I ^<D7tm<Omik®l£ft<Dik^V&Z®'£s ^ 

[0 0 5 6] 

Sfc, Ti, Zr, Hf, Nb, Ta, C r , M o , &tfWfr6»;f *15'>4 < k fc 1 O 
©7tfg<D^i?{t#i£:L-m, ±l27t^SLtJ : Mii:inK, N i L i mt« 

«^BMfc1»*¥tf5e: NiM/XttL i^ft5©ti, fc&Slgtefcv 

TfWTOkN i L i ^W-rsU^-^A-v-Sr^M^lftfttlk^SJS-rSRT&itt*^ 
fb^ftOS3£ttO«jS^6»SbV»a-&iWtWtt, Ti, Zr, Hf, N 
b, Ta, Cr, Mo, RtfWfrSj^f ft«^&< kfc 1 OtDTEjRfc, L i 

m&m<m~?&z>o z.v&st&m&mtviBtLTit* mfomzte. l i Nbo 3 , lit 

a0 3 , Li 3 Ta0 4 , Li 4 Ti0 4 , Li 2 Ti0 3 , Li 3 Nb0 4 m*tmf%> 
[2] MSM, M'Jf^i.rMi 

[0 0 5 7] 

lESte, am, jft«{*cD±MllTO/i^ffMLT&D, BfliBIEffitt3ft««IEHttJftfr5 

^bw®^m^o^^4 b~6 BmTLmwt&wcmm'rzztte&t), ±m^y\z 
- # > x_h# ^ffl § c t # s cj: a tc * s „ 

[0 0 5 8] 

%£ lt, y ^ •> a n / W h *»<t:»*a|stf s cfctf?t5, 

y^An/VUMtl^i?{t^«, i: fc 'J h §^5^7$ 

ftlETO^feSo Uf^An;VVM^»i:bta, 09*. tf. IttiMtt^L 
HO— g|J«:C o^<D7t:^-eBg5LfefeOT?feoTfeJ:^o C o+r^ h*fl&7C*T? 
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46§-9--Y hO— ffi%C o^OTtltiWSS©, W&LTtmt LTii, Ti, AK T 
K V, Mn, LK Ni, Cu, Z ru Mg, G a, Sb, G e^W^n, L 
< T K Al, Li, Ni, Mg, Ga, Sb. Ge $ KiiTi, A K M g 

T'fe§o C o-9--f h«2SJW±©fBl7UlK'eBSj*nTV^T 1 6>«fcV>„ 

[0 0 5 9] 

H«57Clf6lc«fcDC o"9-^h*B»^S»&, ^cD*iJi^±>1^ C o JcJft<D 0 . 0 3t;l/%« 
±, »SL<a0. 0 5t;l/%«±T'fe^ ISCoSI0 3 0^%J-X^ #i:L<« 

[0 0 6 0] 
[0 0 6 1 ] 

U^^An^;l/h?I^{t^OtbM««, ii^O. OlmVgJ-^ £?3;L<te0. 
lmVgWl, iD»SL<(i0. 4mZ/gJ-m*S0, S/cIf 1 OmVgOT 
, W*L<«5. OmVgKT, J:f3»SL<(i2. OmVgttTT'feSo 

[0 0 6 2] 

y^*A3/Wh*^lMfc1ft©14:Ktt, mM#S (2 5t/5 0%RH) t*^Tl«» 

7?a&* 0 ^-LTCCDTO— iififO. 1 /zmLX±, $?8:L<&±0. 2 /x mtth 
2 L<«0. 3/imfiU:, «$?£L<«0. 5|imW±Tfet3, If 300/i 
mWT, jifSL<«100 /xmiXT> S SIC*?* L < « 5 0 /imJWT, H£>&?3; L < 2 

[0 0 6 3] 

f 1M%«±, »SL<li4 0ll%W±, ffiS9 9S«%OT, »il<li9 

[0 0 6 4] 

fflltUttFe, Mn|tfffl^6n«. MnO, V 2 O s N V 6 O 

i 3 , Ti0 2 ^cDM^«^{bTO*> u^^^v^vffi^-iefk^ifou^^A 

tjS^/SilCD^^fb^^ TiS 2 > FeS,MoS 2 &E<Dm&&mWtWB 

W3&§, wmf p, ft 5 0 c n to (Ditsm it * v>m°m: ft± $ & § ^ *6 k gP5> w ^ tc^b^ l 
n^jEm<D^m.(Dwm^ it i~3o^ m , »si<iii~i0fimfct§ 0 mzw 
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So 

[0 0 6 5] 

<omvto, a6s^«cn6tfy^-*M{tftiaLfefco©jK{kift, ^-K^n-^x, try 

ffitfK ^ Xy^&iftDgKfc^k Ut^A^L 

i-AU Li-Bi-Cd, L i -S n-C d &£©U U « AM^JS 

[0 0 6 6] 

UfeSi\ iSMi 0 OSSgptz:*ri-S/W>^-©li-&«. ®^0. 0 ififig|5J^± 

, l < tt o . i mm^±, mk» s u < & i masw±. ii# 5 o saapjwT, » 
$L<t±3o mspwt, mictt?* u < « 1 5 a«apwTi?a&So > w ^-©aa^a 

[0 0 6 7] 

x^ U > * E<DT)\/ti l/%k# V ; # U 5>x y % 4? V -f V TV V & £©^IH5ftl*sl* 
Uv-i^UXf^A .f'J^f/l/XfUX ^'Jtfx;l/tfU^^ #U-N-t£x;l,tf 
o U H 2©BR**rT* # Uv-;^U^^^ y ;i,8M # U * * * U /VB&x^/l/ 
, ^U^^^U^^^K tfyr^'J^BM^/K ^';7^'J;Hxf;K ^'J7^U 
;l/St. * U * * * U XVT* U ^T 7 5 F% HOT * u yi^a^*^ y ;4^'J7 

U T 7 ^ u n x h ij ;K # U tTx y -r V-XTx Ffti:® C NSt^^ U ; # y BfgElf x 
;K tf'J l?x;l/r;l/3— ;l/3ft^O*U ex;l/7;V3-;V^^'J ; stfyffiffctr-;]/, # 

«@©«IB*^ffl7?#Sc *tc, ±fE©^y^-&£©?Il^!k i§#{*, 

fe^TMu ^'J7-yfttfx;K stfU 7 v ftlfx U fV, *Ufh77;Woxf 
[0 0 6 8] 

illiri ooo«±, »Sb<«i oooottl, 

»*L<{±2 0 0 0 0J^±^feD, M^5 0 0 0 0 0 ffSL<(i 1 0 0 0 0 0 0 

wt, l < t± 30000 oott-^So fitr§ tmm<D%imm&i : isiff£ l 

[0 0 6 9] 
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[0 0 7 0] 

^T'?§o £1ttf*©JP#«ii?if 1 ~5 0 urn* iJIKtil-SOfim^So »tf5 
[0 0 7 1 ] 

145 0 0/imWT, »$L<H:2 0 0ftmttTT?a65o 9fcJP< Tfc»< Tfc£»*» 

u-^mm^Mu ftja-r«s:fctej;D«iJfirscfc^i?#*o mm. mm 

[0 0 7 2] 

*^5o ) o 

»Hi:LTtt, fle^^aoy^^Atto^-rnfc^ffifflifsso l i c i o 4 , 

L i As F 6 v LiPF 6 , L i BF 4 , LIB (C 6 H 5 ) 4 , CH 3 S0 3 Li, 
CF3SO3LI, LiN (S0 2 CF 3 ) 2 , LiN (S0 2 C 2 F 5 ) 2 ^ LiC ( 
S0 2 CF 3 ) 3 , Li SbF 6 , LIS CNfWen, en?.©? < £$> 

LiC10 4 , LiPF e WIC»$L^ 0 C n^StcD#7j<«MfC^-r£la- 
fitt, IHfO. 5 — 2. 5mol/im 
[0 0 7 3] 

^MfcLTtt, mm, x^Uvfc-jtf^-K 7°nt?U>#-4^- K tf-U 

* y ym<D^^ y y-tY-Yv jvm<o- y u 1 2 aw-toii-^* 
tf ^ * h v^^Mnfc 1 ixtt 2 »k±os^»«jws 

[0 0 7 4] 

°c/ 1 fm-e(Dffij&& 1 5 0 v&L±(Dftffij$mM*&m-£&& c fc*<«t _kis 

illS, l 5 0°C~3 0 0t;o|BHK:a5S»«*v^^ »iL< 

iftj&tf 1 8 0 °C~ 2 7 0 °C, £ D L < W\ 2 0 0 °C~ 2 5 0 °CcDl6H^$, 

scares s„ ±ia«5H©^^*-r«miR*^a-r*cfc"x?, nm<Dmuimm<Dm%: 
fe'&*&Qmnicfa±iE&z>ii£tf-£iz%o z<D&?%:mm£is-a&, mm. 

h (M2 4 3°C) , ?U\Z\s-yt>-i£*-Y (M2 4 0°C) RZf y 

1 5 0 WT©fe<Z>«r^-3o ) ilflffflLTffl^Tfefi^o ft> r 2 0 °C/ 1 »ET?©j»j£ 
#*X°CJ^_kJ £M\ 1 ^JEEOTT 2 0 °CfrP> £^jn^LTfc^MEEtf 1 M£E*SS 
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[0 0 7 5] 

immmmiz. ±mmm.s imwrnucom^ &±^nm$n. (mw-r^Mt 

[0 0 7 6] 

tfV?U\£ls>m<DtfV*l'y<{>, *'Jfh77;WnifVV (PTFE) RWJ 
[0 0 7 7] 

[0 0 7 8] 

*mmv?-y2±=i ^mm^^x, mmnm^w^t^^—^^ sus (xr>ux 

[0 0 7 9] 

&SL<tt, ^x/^vrmtmmmt^mifr^^^^^—hy^jii^ arx^y 

riOiStfil^lfj' Wc75*-h7-f;l/i,-?fc5, CO«J:^75*-h7^ 

So 

[0 0 8 0] 

7 = *-h7Y^tffflt§^^u7i©mi:LTii tji^-vi*, m, - 
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mmmic&m-rzmmtvTi^ Mtt^7x^7^, iBiittx7Xh?-i, mm 

[0 0 8 1 ] 

ff^^BJ^tt^-XcDiP^ii, il^O. 0 1/:mW±, fc?£b<«;0. 0 2 /i mJ^±, $5 
&C»3;b<te0. 0 5 ^mJ^_hT-£>D, If 1 mmWT, »£b<te0. 5mmOT, S 

UtfttfOD # X 3§£ J; D ^r- X tftKST § ISfctttf* ^ < & § /£ V T? & < , & WJtt© 
[0 0 8 2] 

mm^mtf^-xici&wiznT&zv^vA^Amm^wmzte. mis smmixT, 

£b<te4. 5mmOT. $ 6 tcfcfg: L < « 4 mmttTT^S. C 3 U « 

^inr/ctK M^Efi^/cDir3<DT\ MO. 5mmJ.^ »IL<(ilmmJ-XJ: 
[0 0 8 3] 

ft. «?ti<D«ISg'\OSa^O^JM«:BISfe«>, fl*t^£tt^-*fc:*^gifS*£*Ab$ff£ 
b l^jfBtfk: fiKJBBL *&Ete j£ b T en 6 ?S^O V f- V K - $ 6 ffltefc&o^ig 

1/^^*5, ) > ^VA^^Vnv, t/^;W<V3V, m 

, BS^ggl, n-KnyfVyat- Bffh Xhnt; 

^7><^, ESfttiftgg (^-X^-*- M,g§, W if) f^f§a^fSo 

[0 0 8 4] 

?te«:^jfcbT, *^m(DV^V2±=.xmm<Dm{*mmiz^Tmm-?z>o retch, cn 

[0 0 8 5] 
[|£»J] 

(-O 

[ZEggiJ 1 «^3t] 

10^m (— #0BMi : 1 nm) <DV2-*7J*=.ytnl>tit$Wt{£m : L i N i o 
. 82 Co 0 igAlo o 30 2 »ft o COUf^A-yWimftt, 1 

n b it^mmmm uf7^ vtr)\>msm.fcm-*w& b f Co 

[0 0 8 6] 

Mf*^^ ^b-^-yyV^ 3 0 0ml e-*-(Cffib 7-thy^50ml MA 
tit, WbT^^tirfc^^, gf7i,-y^l^tfffl^AtiTljfL*^P>, r 
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o o°cx emm&tfiTzc. tic* QNbmmmmv i±-v<rjv&&m<tm 

[0 0 8 7] 

Wtft-*7VMt* Mit-JrfttN b 2 O S #m-V l 0 w t %^tt5«.OTfeoft 

fc46, ift-t/^Ms oomi e— x—icwm?%micmit-*y^/}i<Dm?tfflmL 

T\ U^A-^rt/ffi^B&ftt&fcfcfLT, Hfk-^^^I/Oa* 1 w t %, 10wt% 

t*n j en*s«fcajj:Lfco -rata u^-^^-^^-;wi^^bt/^^-r§^t:-^y 

*2LM# 0 . 1 w t % , 1 w t % T'&S -fiiiCOSffiM U ^ £ A - <y ^;Wfi«{b#j£r 
[0 0 8 8] 
[0 0 8 9] 



[31-1] 



&te-*-:?©3Effi«fliS (wt%) 




0 


JEM® 1 a 


0. 1 


MftJ 1 b 


1 


JEUM 1 c 



[0 0 9 0] 

[M£ij2<D§!ai] 

iEffijifij i ©swifitcfe^r, ^{b^^yvi/^^^yyvv (^ib^ oho ttui: 

y>y^M-6) fcbfcCfcfiWtt, jES**10«l3fii:P^i:LTIEffiW2€:ia3fiL/to 
fBk ±rafb^-^^y>«, 6w t %©T i 0 2 ^t?t>©fc3>;L, Mf^WM3 0 

omi \£-ft-\z.nm^%mcmt^*yV)\<(Dm*mm\,T, v^^K-y^Mu^m 

itm^MLT, WHt^$>Vj\s<Dmttl. Owtl l0wt%fcft5J;5K:Lft„ tft 

fc-^ y^^A-'y^^ffi-a-BEfb^tc^f-rsKfb^^^m^o. 0 6wt%, o. 6 

[0 0 9 1] 

[0 0 9 2] 
[H2] 



[«-2] 



M^>©{±&4 (w t %) 




0.0 6 


mmw2 a 


0. 6 


IESSI2 b 



[0 0 9 3] 

(a) 1M?M©M 
±i2©<fc5KLT*#5ft;teIESSWl a, lb, l c&tf2a, 2 bfc/B^T, lEffifcfiliS 

[0 0 9 4] 
[S3] 



(19) 



#P»1 2004-253305 



8 5 Hffi 



l OSKSP 



8 o 



• • JEmmt&ZCDte, EWJl a, lb, 1 c, 2 a, 2 b ^tl-fn^f o 
[0 0 9 5] 

[fi«sotaig] 

tlsfta 



^yKioTi^ $aau iSftS*^ ^ v ^-tc J: ^ tiff* ilcISi^ n/ii W 

&ffi©ftWS»;JU JtffiLl%fflV>l. 5 V ~ 3 m V S b /c i: t OtiftftiS 

rcKxDmm (mAh/g) ^wi:urc 0 

lMifiOL i PF 6 *'Jffitti:LT»)BLftX^l/V*-#*-h (EC) , 

h (DMC) , Rtfx.^;l/^;l/#— 4^— h (EMC) ©il-a-ffi (f#» 
E C : DMC : EMC = 3 0:3 5:3 5) J&MMfcLfco 



±©«t-5tcLT, U^tfA— 3fc«?fe*«3fiL;fco 
(-) iJ^^A-^JfiOffMlli 

&U^*A-&«H&©IEffi?SHSiaiT?&S, LiNi 0 . 82 Co 0 . 15AI0. 03O 
aOfttli^ftOOSItfl 8 5mAh/gT?S?ftCe, iE»Il g IgTc D © 1 

c* ^i85mAtu &v^vi>-Amm<Di&mmm%ixF<D&5\zMMi,Ts 

^A^liO r^Oj ICOfmft. iTftfrlSs 2 5°C©fe^ 0. 5C X ( 



[0 0 9 6] 
[|g4] 

^777^ h (ffig 15/ira) 
N-^^;l/-2-tTnU KV 



1 0 ogp 



9 OgP 



1 01® 



[0 0 9 7] 
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JEMfe'WISMW) 0^»T4. 2 VitTTMLfctlL 4. 2 Vttl»^ 5mA 

tcM^f ^^T^m&^m^n^tco o. 2 c x ges^scm) ©^to 

tLfco fLT, £Q£McLT#£n/c$i*S*a (raAh) frt>&*<D U ^AH^ 

mmv 1 c (mA) ^46rco 

[0 0 9 8] 

^'J^^AZl^«HilCO'tt^M«, 2 5°C<D&£, 0. 5CmA^l»T4. 

, 0. 2 Cm At 5 2. 7 VST^iMS%tTofci(Dgl«L, CMMO'Jf 

^g-'J^A— ^Sffi^, 2 5°CCDfei:, 0. 5CmA£t^CT4. 2 VST'Stbftfi 

, 4. 2 vtcr«M^2 5mAicmm-?%i£-ej£mj£?tm*ft-Drc 0 

[0 0 9 9] 

solartron instruments tt^O SI 1287 Electroc 
hernical I n t e r f a c ehMtlS I 1260 Impedance /G 
ain-Phase Analyzer t^l&^1^b-£fc^BM^T , 2 5°COt> 

4. 2 vs-e^*Lfc#u^^Az:^*mc)-r>t;-^vx^r2 5°c. wtioo 

KHz~0. 0 lHzOWT«Lf; 0 

^•U^^A-^^^2 5°C<D&^ 2CT4. 2 VSM ^«L/-di4. 2V^T 
SM^2 5rnAtCj«* , rs*T^«JE^«*fi 1 ^T^*«:L/'c^ 2CT'2. 7 VST' 

[0 10 0] 

2 5°C<D&£:, 0. 5CmA^IfcT4. 2 V £ T^ Lfd&, 4. 2VttS» 
2 5mAtlst§fTS«EM^7ofc„ 2 5°CfcJ;a*-3 0°CT2. 7 V 

ST 1 CmAffil^/Co ^CD|^<D2 5 ^TOM^StCfcrTS- 3 0 o C"e(D5^*^fi 
OfiJ^ ( (-3 0°C-V(DtmMm/2 5°CT-®M^1) x 1 0 0) £: Lfc 0 

2 5°CO&^ 0. 5CmA»CT4. 2 V g;-£?ESLfct£ 
, 4. 2 Vli:TtW2 5mA(Cl«t§S-e^«ff?tt^f^/c„ f LTd©?tt« 

2CmAKT2. 7VS?»«Uft^ m 0. 5 Cm AJglEJftfcT 4 . 2V$TS« 
[0101] 
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[0 10 2] 
[0 10 3] 

■r&fr-^ 4. 2 v^«-e';^-^A-^«?fi*iSfS«#-rsi:, ga^s&cj;;g>«j±{£T 

o <KDSaSftStCd;S1iffiffiTttx «U^^A-^TO^6 0°CX 2 4 h r s{S*?Lfc 
[0 10 4] 

■r ?t«*j±^2. 7 vA^^iciSK&ston^^t!— ^xfita^jcffiT 

[0 10 5] 

fot, «®ffi^ia»t<:*5frts 'Jf^A^lW vtf-2Vxgfta<±< 4v>*&fc 

[0 10 6] 

iS^^Mi^Cfl^W £ 0 5? 0 ffi b/c#U ^ l*-$CmM*. 0. 2 C m A -T 2 . 7V 

ss^i ( {^mmm/muummm(Dmmmw) x i oo) TOg»i:t/c 0 
±.$m&mmwm&, mm. o . 5 c m a t 4 . 2vt -pte* l a. 2 v 

tCT«M^2 5mA&cMTS£T^«±?E*W^rco 0. 2CmAT*2. 

2 5°CCDfei:, 0. 5CmA»CT4. 2VST?tlL/c 
^ 4. 2 VteTMSlEfil*^ 5mAteWSE-rSSTS«£E^**ff-3feo fOft, 2 5 °C 
fe*tf-3 0°CT 2. 7VSTlCmAM^fto ^<^cD 2 5 "C^cDM^S^ 
"TS-3 0'CT?OSS«MO*J'& ( (-3 0°CT<Diftt*g«/2 5 0 Cl?OB:«M) x 1 
0 0) #M«f£<D{£S#tttLfc 0 
C\) 1 , 2 , J£«0IJ 1 
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[0 10 7] 
[S-3] 



mtMrn i 



Sft-^^Ottjil: (wt%) 




0. 1 


IEMJ 1 b 


1 


JEUM l c 


mmw2 


WUt^ZXDfr&m (w t %) 




0.06 


IE^^iJ 2 a 


0. 6 


■ Effiffl 2 b 








0 


1 a 



[0 10 8] 

[0 10 9] 
K6] 
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m-5frc>, *mm<Dv*vi*-v'n\'mMt<fo attwyi) nmbx, mit=.tf 
mtat % ton, -< y \z-?y7MimT}mftn&<04y\z-?y*mtftmfc& r >T 

[0 110] 
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-7^ ^-4^5, uu^mt, m<t-*7Vjv&rci±mik*2>vji/<Di±&mwm%-z 

[0 111] 
[0 112] 

[^oJijJH] 

, ttmv^V2*-v>r ;im&m<m?t'mtft? zzticzirsnmz nzmmmm vrvi* 

[0 113] 

ffl^c TOM, U-h#'l4^ +r-r*;H#tt. {SMftim<DV*t;2*-#M 

$ e k ±iai«i4flg & ij ^ * a - #to#»« s n s ^® « u ^ * a - y y tm-ermim 
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F*-M##) 5H050 AA02 AA06 AA07 
CB07 CB08 CB09 
EA24 FA18 GA02 



AA08 AA19 BA16 BA17 CA08 CB01 CB02 
CB11 CB12 DA02 DA09 EA01 EA10 EA12 
GA22 HAH 



